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SPeAR"™
Integrated Thinking

SPeAR is Arup's sustainability appraisal tool. It
provides a holistic project sustainability
decision-making framework and access to the
knowledge and skills of Arup's global experts.

Sustainable Project Appraisal Routine

: ARUP
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Integrated Resource Management

A holistic quantitative model for improved understanding
of urban systems and the impact of decisions

+ Why develop a model? ARUP



Integrated Resource Management
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Waterfront Toronto Carbon Tool

32 hectares

6,000 new
residential units

* 9.3 hectares of
parks and public
space

« Home of Toronto
2015
Pan/Parapan
American Games
Athletes' Village

s West Don Lands ARUP
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Confidential Campus

New District vs

Redevelop \

Per Capita Carbon
3 designs under
3 energy scenarios

Low Med High
Design Density

s Case Study: Low carbon campus. IRM-HierSynth




Land Use 3 - Annual Operational Carbon

W Transport Carbon B Waste Carbon
= Thermal Carbon B Water Carbon
. Electricity Carbon s Good Carbon (Baseline)

w== Better Carbon » » »Best Carbon

Metric Tons Emitted per Year from Operations

Phase01 Phase02 Phase03 Phase04 Phase05 Phase06 Phase07 Phase08 Phase09 Phase10

Increasing Development GFA
Changing Analysis Assumptions
(building regs, appliance efficiency)

o Case Study: Low carbon campus. IRM-HierSynth
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10 Confidential Project
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Energy reduction

17,600 MWh/day

i8¢

SUPPLY e+ ||| = |

58.5 kWh/person/day

-
= “j.
40 kWh/p/d mmin
COMMERCIAL SULDIRGS
2.4 kWh/p/d
RESIDENTIAL BUILDINGS r'TE-’!( ﬁ
18.1 kWh/p/d ¥ RESEIRTIAL BULLWNGS
TRANSPORTATION 10.8 kWh/p/d
31.7 kWh/p/d

DEMAND

6,700 MWh/day

22 kWh/person/day
TRANSPORTRTION =
6.5 kWh/p/d eeoecaes
WDUSTRY
28 kWh/p/d

ARUP




Energy reduction — cooling strategy

TYPICAL BUILDING NEW BUILDING
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Conventional Evaporative Free cooling from
cooling required (low energy cooling) passive design

Low energy cooling strategies achieves a 77% energy saving
Chillers only needed for 10% of year




Energy story

2

BASELINE
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Water reduction

| —-—
TYPICAL

BASELINE:
ANNUAL WATER DEMAND
20,000 ML

31%
REDUCTION
|
1 ‘ :’;’;: «'s
| 4
<
DESIGN:
ANNUAL WATER DEMAND
13,700 ML

L A

ANNUAL DESALINATED
POTABLE WATER SUPPLY:
7,000 ML

ANNUAL RECLAIMED
WATER SUPPLY:
6,700 ML

ANNUAL PRECIPITATION:
300 ML

ZERO NET ANNUAL
GROUNDWATER
WITHDRAWALS:

0 ML




Minimizing imported potable water

AVERAGE ANNUAL DAILY FLOW (Lpcd)

254 Lpd/d
RESIDENTIAL AND RELIGIOUS

70Up/d
NON-RESIDENTIAL

S8 L/p/d
COOLING

85 Up/d
AGRICULTURE

80 Lip/d
LANDSCAPING

BASELINE

69Up/Md
RESIDENTIAL AND RELIGIOUS
547 Liters/person/day 9 L/p/d NON-RESIDENTIAL
DESALINATED POTABLE
WATER SUPPLY 62Up/d

AGRICULTURE
37 Up/Md
LANDSCAPING

105 Up/d
RESIDENTIAL AND
RELIGIOUS

28 Up/d NON-RESIDENTIAL

58 L/p/d
COOLING

DESIGN

171 Liters/pecson/day
WATER SAVINGS

—
185 Liters/person/day
RECLAIMED
P WATERSUPPLY
—
191 Liters/person/day
DESALINATED
POTABLE \WATER SUPPLY
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Estimates water usage and $e mpacts of vanous strategies {Conservabon
Effciency and Reuss) for s developments at the master planning level

Water Neutral Design
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Pedestrian Planning in the Urban Realm

19 The New School University Center, New York, New York
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2> Fulton Center, New York, New York
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